Endothelium-Dependent Hyperpolarization and Endothelial Dysfunction.
The endothelium controls vascular tone not only by releasing various vasoactive substances but also by another pathway associated with the hyperpolarization of both endothelial and vascular smooth muscle cells and is termed endothelium-dependent hyperpolarization (EDH). These responses involve an increase in the endothelial intracellular Ca concentration by the activation of transient receptor potential channels (predominantly TRPV4) followed by the opening of Ca-activated K channels of small and intermediate conductance (SKCa and IKCa). These channels show a distinct subcellular distribution. SKCa are widely distributed over the plasma membrane but segregates at sites of homocellular endothelial junctions, whereas IKCa are preferentially expressed in the myoendothelial projections. Following KCa activation, smooth muscle hyperpolarization is evoked by electrical coupling through myoendothelial gap junctions and/or by the potassium efflux that subsequently activates smooth muscle Kir2.1 and/or Na/K-ATPase. Alteration of the EDH contributes to the endothelial dysfunctions observed in various pathologies or conversely compensates for the loss in NO bioavailability. A better characterization of EDH should allow determining whether new druggable targets can be identified for the treatment of cardiovascular diseases.